
Feb. 24, 1942. A. T. WILLIAMS 2,274,441 
- EXPOSURE METER 

Filed Jan. 14, 1939 

129. a. a--- 
%22z 

-1-1 2 
22s22as s Asalara As4Aaaaaaaaaa. 

a. WS EHE NN 
SS II. S2 

gagg S 1-222 Š l 
22%2 

S ZA 22% 42 3. to 3 y / Y13, S. 

  



Patented Feb. 24, 1942 2,274,441 

UNITED STATES PATENT OFFICE 
2,274,441 

EXPOSUREMETER 
Alexander T. Williams, Newark, N.J., assignor to 
Weston Electrical Instrument Corporation, 
Newark, N. J., a corporation of New Jersey 

Application January 14, 1939, Serial No. 251,005 
(C. 88-23) 20 Claims. 

This invention relates to photometers and 
more particularly to photometers or brightness 
meters such as are used to determine exposure 
data for photographic purposes. 
The invention is not restricted to but is par 

ticularly useful with exposure meters of the 
photoelectric type. Such devices usually include 
a barrier layer or current generating photoelec 
tric cell, a sensitive milliammeter and some form 
of baffle system for limiting the angular spread of 
the light rays.reaching the photoelectric cell. 
A single instrument for measuring brightness 
must cover the long range of values which cor 
responds to such extreme conditions as, for ex 
ample, landscapes with Snow covering the 
ground, or seashore. Scenes and scenes or por 
traits within rooms having dark, furnishings. 
The current output of the photocell is relatively 
Small under the best conditions and it is there 
fore obvious that great difficulty has been ex 
perienced in designing an exposure meter capa 
ble of measuring large values and of such sen 
sitivity as to provide readable indications within 
the lower ranges of brightness values. The use 
of double range ammeters has been proposed as 
a Solution of this problem of obtaining significant 
indications at the low end of a long range of 
brightness values, and it has also been proposed 
to use diaphragms or 'stops' for blocking off a 
fraction of the light rays that approach the ex 
posuremeter from the scene to be photographed. 
According to the present invention, a single 

range amneter of high sensitivity is used in the 
photometer, and a double range of operation is 
obtained by controlling the acceptance angle of 
the photocell, i. e. the langular spread of the 
light rays that reach the photocell. It has 
been the accepted view that the acceptance angle 
of an exposure meter should be approximately 
the same as the image angle of the camera. 
The measurements thus obtained with prior ex 
posure meters have been measurements of the 
average brightness of the particular Scene and, 
where there is considerable variation in the 
brightness of the scene, a correction must be 
made to obtain the exposure data that is ap 
propriate for the dominant feature or features 
of the Scene. 
The present invention is based on my recog 

nition of the fact that when photographs are 
taken indoors or in other relatively dark places 
such as in the shade of trees wtih low Sunlight 
or in poorly lighted interiors it is usually possible 
to approach the subject close enough to obtain 
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of the scene or object over an acceptance angle 
much larger than the image angle of a camera. 
Conversely, in the case of relatively high bright 
ness such as a scene from the peak of a moun 
tain or a boat upon the Water it is usually in 
possible to approach the principal object close 
enough to obtain a true brightness reading and 
for this reason the acceptance angle should be 
considerably smaller than the image angle of a 
camera. I have therefore found that it is prac 
tical to determine exposure data for photo 
graphic purposes by measuring brightness values 
of the scene over acceptance angles that may 
be substantially larger or substantially smaller 
(according to the absolute brightness of the 
Scene) than the average camera image angle, 
An object of this invention is to provide a 

photometer or brightness measuring instrument 
which includes elements for adjusting the ac 
ceptance angle of the light rays admitted to the 
measuring System. An object is to provide a 
photometer having one baffle system with a 
relatively large acceptance angle in order to ob 
tain high sensitivity to low brightness values 
and another baffle system for restricting the ac 
ceptance angle to a smaller value where high 
sensitivity is not required due to the higher 
brightness values encountered. Another object 
is to provide an exposure meter including a 
range-changing member in the form of an aux 
iliary baffle. More particularly, an object is to 
provide an exposure meter having a baffle system 
including a permanently operative section for 
admitting light rays to the photosensitive ele 
ment over a large acceptance angle, and an ad 
justable section that may be combined with the 
first baffle section to reduce the acceptance angle 
to a much lower value. Another object is to 
provide an exposure meter including a measur 
ing instrument having a plurality of Scales of 
brightness values, a photoelectric cell, a light 
restricting baffle adjustable to vary the light en 
ergy reaching the cell, thereby to alter the meas. 
uring range of the instrument, and a device op 
erable simultaneously with or by the adjustable 
baffle to expose to view only the range scale that 
is appropriate for the particular baffle adjust 
ment. 
These and other objects and advantages of 

the invention will be apparent from the follow 
ing specification when taken with the accom 
panying drawing, in which: 

Fig. 1 is a plan view, with parts broken away, 
a true brightness reading of the principal part 55 of an embodiment of the invention; 



2 
Fig. 2 is a side elevation, with certain of the 

parts shown in longitudinal section; and 
Fig. 3 is a perspective view of the auxiliary 

baffle and the movable scale plate. 
In the drawing, the reference numeral iden 

tifies the relatively flat and elongated rectangu 
lar casing which houses a barrier layer type 
photoelectric cell. 2, a main or permanently op 
erative light-restricting system comprising a 
multiple lens plate 3 and multiple compartment 
member 4, such as described and claimed in the 
patent to Hans F. Tinnies, 2,067,843, and a 
measuring instrument comprising a permanent 
magnet 5, moving coil 6 and pointer 7. The 
pointer moves over a plate 8 that is exposed to 
view through a window 9 in one of the large 
flat walls of the casing , and the measured 
values of brightness are evaluated with other 
exposure factors by means of a multiple disk 
computer 0 that is mounted adjacent the win 
dow opening 9. 

Exposure meters including the elements so far 
described are disclosed and claimed in the patent 
to William N. Goodwin, Jr., No. 2,073,790, and 
reference is made to the same for a more detailed 
description of the construction and the function 
of the computer. The present invention is not 
restricted, however, to exposure meters of the type 
in which brightness values are read from the in 
strument and introduced into the computer. 

In accordance with this invention, an auxiliary 
baffle member is provided for use with the main 
baffle members 3, 4, when desired, to reduce the 
light energy reaching the photocell 2, thereby 
altering the brightness range of the instrument, 
and a graduated Scale plate is automatically dis 
placed to expose to view only that single Scale 
of graduations which is appropriate for the ad 
justment of the auxiliary baffle. 
The auxiliary baffle, as shown in Figs. 2 and 3, 

comprises a relatively thick plate having small 
diameter openings 2 that are in axial alinement 
With the several lens elements of the lens plate 3 
when the baffle plate f is turned about the 
hinge pin 3 into the operative position shown in 
solid lines in Fig. 2. The outer end of the plate 
f f carries a latch in the form of a sliding plunger 
f4 having a knob 5, and a spring 6 for pressing 
the plunger outwardly. The plunger 4 seats in 
a notch in the casing when the baffle plate 
is in operative position, and may be released by 
means of the knob 5 when the baffle is to be 
turned back into inoperative position, as shown 
in dotted line. The knob 5 seats in a slot in 
plate 7 to latch the baffle plate in this position, 
and the plunger 4 now serves as the release 
member which is pressed inwardly to release the 
latch. 
The high and low range graduated scales 8, 9, 

respectively, are printed or engraved on a flat 
plate 20 that is guided for sliding movement 
parallel to the longest or major axis of the casing 
and beneath the plate 8 by screws 2 that are 

threaded into the magnet 5 and extend through 
slots 22 in the plate 20. The graduated Scales 8, 
9 are arcuate, as is conventional and extend 

substantially transverse to the major axis of the 
casing . A spring 23 is connected between the 
plate 20 and a fixed anchor plate 24 to urge the 
plate 20 into position to expose the low range 
graduations 9 to view through the window or 
transparent section 8' of the plate 8. The mecha 
nism for displacing the graduated plate rear 
wardly includes a lever 25 that is pivoted in a 
groove 26 in casing and has a tip 27 that ex 
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2,274,441 
tends through a slot in the plate 20, and a U 
shaped slide 28 that is loosely interlocked to the 
lever 25 by the notched extension 29 that passes 
through a slot in the lever. The arms of the 
slide 28 project through guide slots in the casing 
and terminate in bent ends 30 that lie in the 

path of the baffle plate f l as it moves into opera 
tive position in front of the main bafie. 
The photocell 2 is connected to the coil 6 of the 

measuring instrument in the usual manner and 
the coil 6 is mounted in the customary brackets. 
These details form no part of the invention and 
therefore are not illustrated in the drawing. 
The main light-restricting system or lens plate 

3 and compartment member 4 provides an ac 
ceptance angle that may be substantially larger 
than the average camera angle, for example an 
acceptance angle of from 60 to 90°. The appa 
ratus therefore affords readable indications of 
low brightness values when Only the main bafile is 
used as the cell receives light energy radiated 
from an area substantially larger than the picture 
area. The total light energy reaching the cell is 
substantially reduced by a selective screening off 
of certain of the light rays included in the large 
acceptance angle when the auxiliary bafie plate 

is positioned over the main baffle members 
3, 4 to increase the brightness measuring range of 
the exposure meter. The reduced transmission. 
of light energy to the cell is due primarily to the 
geometry of the light passages 2 in the auxiliary 
baffle plate and not, as in prior auxiliary bafiles, 
to the ratio of the effective cross-sections of the 
light ray paths of the apparatus as adjusted for 
low brightness range and high brightness range 
measurements. The light passages 2 have a 
large ratio of depth to diameter, and the Walls 
of the light passages selectively screen off all 
light rays approaching the cell from a preselected 
outer portion of the acceptance angle of the 
main baffle 3, 3. The acceptance angle of the cell 
is thus reduced to a much lower value, for ex 
ample to about 30, that may include a field 
substantially smaller than the picture area. 

Furthermore, an auxiliary baffle with light pas 
sages of the illustrated type effects a selective 
screening off of a part of the light rays within 
the smaller acceptance angle that is determined 
by the geometry of the light passages 2. Normal 
incident light rays that enter the passages 2 
parallel to axes of the passages, and normal to 
the cell Surface, pass through the passages 2 
without attenuation but the walls of the passages 
intercept a part of all light rays, within the 
smaller acceptance angle, that are inclined to the 
axes of the passages 2. The selectivity of the 
meter to normal incident light rays is thus in 
creased by the auxiliary baffle plate and the 
effect of the inclined light rays upon the measurer 
ment of average brightness values is correspond 
ingly reduced. 
The auxiliary baffle plate is moved into and 

out of operative position in accordance with the 
brightness of the scene to be photographed and 
the scale plate 20 is automatically displaced to 
display the high range scale 8 or the low range 
scale 9, respectively, into view beneath the wine 
dow opening or transparent section 8' of the plate 
8. This display of but one scale eliminates the 
possibility, which was present in prior devices, 
of an erroneous reading of the brightness value. 
The method of operation of the exposure meter 

will be apparent from the foregoing description. 
When the baffle f is turned into operative posi 
tion above the main baffle system, the plate 
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strikes the ends 30 of the slide 28 and thereby 
rocks the lever 25 to displace the scale plate 
20 in opposition to the tension of the spring 23. 
Upon the movement of the plate f into inopera 
tive position, the spring 23 returns the scale 
plate 20 into position to display the low range 
Scale 9 when the end of the plate moves away 
from the tips 30 of the slide 28. 

It will be apparent that there is considerable 
latitude in the design and construction of the 
baffle members and the adjustable scale mem 
bers. The baffle system may take the form of lat 
erally displaceable compartment members that 
afford a wide acceptance angle when the open 
ings of the compartment members are axially 
alined, and a lesser acceptance angle when the 
compartments of the members are axially dis 
placed. The scales may comprise a single set of 
Scale divisions printed on a transparent section 
8' of the plate 8, with sets of graduations on the 
plate 20 for use with the single set of scale divi 
sions. The movable scale plate is useful with 
auxiliary baffles of the previously known type 
which did not alter the acceptance angle but ob 
structed a portion of the cell area or otherwise 
rendered ineffective a portion of the light energy 
approaching the cell over a single fixed accept 
ance angle. 
This application is a continuation-in-part of 

my copending application, Serial No. 104,120, 
fled October 5, 1936, for improvements in Pho 
tometers. 

It is to be understood that various changes 
may be made in the design, construction and 
relative arrangement of the elements of the pho 
tometer without departing from the spirit of my 
invention as set forth in the following claims. 

I claim: 
1. In an exposure meter of the type including 

a computer for evaluating a measured average 
brightness value with selected values of other 
exposure factors to determine appropriate ex 
posure data, a photoelectric cell, an instrument 
connected to said cell and having a pointer co 
operating with a scale, and baffle means coop 
erating with said cell to adapt the exposure me 
ter to the measurement of average brightness val 
ues in different ranges; said baffle mea: is com 
prising light intercepting means in front of said 
cell to admit light rays thereto over a predeter 
mined acceptance angle for the measurement of 
brightness values in a low range, and light in 
tercepting means movable into the light path 
included within said acceptance angle selective 
ly to Screen off all light rays that approach the 
cell from a preselected outer portion of the field 
included within said acceptance angle, thereby 
Substantially decreasing the effective acceptance 
angle of the cell for the measurement of average brightness values in a higher range. 

2. In an exposure meter of the type including 
a computer for evaluating a measured average 
brightness value with selected values of other 
exposure factors to determine appropriate ex 
posure data, a photoelectric cell, an instrument 
connected to said cell and having a pointer co 
operating with a scale, and baffle means adjust 
able to vary the acceptance angle of the cell to 
adapt the exposure meter to the measurement of 
average brightness values in different ranges; 
said baffle means comprising primary light in 
tercepting means in front of said cell to admit 
light rays thereto over a predetermined accept 
ance angle for the measurement of brightness 
values in a low range, and auxiliary light inter 
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cepting means movable into the light path in 
cluded within said acceptance angle selectively 
to screen of all light rays that approach the cell 
from a preselected outer portion of the field in 
cluded within said acceptance angle and selec 
tively to screen of a part of the light rays ap 
proaching said cell from other portions of said 
field and inclined to a line normal to the cell, 
thereby substantially decreasing the effective ac 
ceptance angle of the cell and relatively increas 
ing the selectivity of the meter to normal incident 
light rays for the measurement of average bright 
ness values in a higher range. 

3. In a double range exposure meter of the 
type including a computer for evaluating a meas 
ured average brightness value with selected val 
lues of other exposure factors to determine ap 
propriate photographic exposure data, a photo 
electric cell, a measuring instrument of constant 
sensitivity connected to said cell and having a 
pointer movable along a scale, and a baffle sys 
ten including stationary baffle means in front 
of said cell to restrict the light rays reaching the 
cell to those approaching over a preselected and 
relatively wide acceptance angle, and movable 
baffle means adjustable into the light path of said 
stationary baffle means to increase the measuring 
range of the exposure meter, said movable baffle 
means including a light intercepting surface for 
selectively screening off all light rays that ap 
proach the cell from a preselected outer portion 
of the field included within the predetermined 
acceptance angle of the stationary baffle means. 

4. In an exposure meter of the type including 
a computer for evaluating a measured brightness 
value with selected values of other exposure fac 
tors to determine appropriate exposure data, a 
photoelectric cell, an instrument connected to 
said cell and having a pointer cooperating with 
a Scale, a casing housing said cell and instru 
ment, and a baffle system cooperating with said 
cell and adjustable to determine the brightness 
measuring range of the exposure meter; said 
baffle system including stationary baffle means 

is admitting light rays to said cell over a relatively 
large acceptance angle for the measurement of 
brightness values in a low range, and a baffle 
pivoted upon said casing for movement into and 
out of the light path included within said large 
acceptance angle, Said pivoted baffle liaving a 
light intercepting surface for selectively screen 
ing off from said cell all light rays that ap 
proach the cell from a preselected outer portion 
of the relatively large acceptance angle, thereby 
reducing both the effective acceptance angle of 
the cell and the total light energy reaching the 
cell. 

3. 

5 

5. A double range photometer comprising a 
casing, a photoelectric cell and a measuring in 
strument within said casing, said instrument hav 
ing a pointer cooperating with a scale graduated 
in two ranges of brightness values, means for 
restricting the acceptance angle of the cell to 
a predetermined relatively large value for which 
the pointer position with reference to the lower 
range scale indicates the average brightness of 
the area, included within the relatively large ac 
ceptance angle, and means adjustable to reduce 
the acceptance angle to a lesser value and si 
multaneously to increase the measuring range 
to a value for which the pointer position with 
reference to the higher range scale indicates the 
average brightness value of the area included 
within the acceptance angle of lesser value; said: 
adjustable means comprising an opaque baffle, 

  



4. 
plate adjustably mounted on said casing and hav 
ing a plurality of light transmitting openings 
therethrough, the width of said openings with 
respect to their length determining the Smaller 
acceptance angle, 

6. A photometer as claimed in claim 5, where 
in said baffle plate is hinged to said casing for 
a pivotal movement into and out of operative 
position in front of said cell. 

7. In an exposure meter, a photocell and a 
measuring instrument within a casing, said in 
strument being connected to said photocell and 
having a pointer cooperating with a plurality of 
scales graduated in different ranges of brightness 
values, an optical refractive System in front of 
said photocell for limiting the light rays reach 
ing said photocell to an angular spread for which 
the pointer position with respect to the low range 
brightness scale indicates the average brightness 
of the area included Within that angular spread, 
and a mechanical baffle pivoted upon said casing 
for movement into position in front of said opti 
cal refractive system to exclude from said photo 
cell a. portion of the light rays that would pass 
said optical refractive system, said mechanical 
baffle comprising a relatively thick plate having 
a plurality of relatively small diameter openings 
therethrough; the pointer position with respect 
to the high range brightness Scale indicating, 
when the mechanical baffle is in operative posi 
tion, the average brightness of the area from 
which light rays are reflected to said photocell. 

8. In an exposure meter, a casing housing a 
photoelectric cell and an electrical measuring in 
strument connected to said cell, a main baffle 
restricting the acceptance angle of the cell to a 
predetermined value, One Wall of said casing be 
ing recessed and said main baffle being located 
beneath said recessed Wall, an auxiliary baffle 
hinged on said casing and movable into the re 
cess of said casing wall to overlie said main 
baffle, thereby to effect a multiplication of the 
measuring range of the measuring instrument. 

9. In an exposure meter, the invention as 
claimed in claim 8, wherein said auxiliary baffle 
comprises means for restricting the acceptance 
angle of Said cell to a value Substantially lower 
than that determined by said main baffle. 

10. A double range photoelectric exposure me 
ter comprising a casing housing a photoelectric 
cell and a measuring instrument connected to 
said cell, said instrument including a scale plate 
carrying graduations of two ranges of values and 
screening means for concealing One range of 
graduations, said Scale plate and Screening means 
being relatively adjustable to expose one or al 
ternatively the other range of graduations, baffle 
means movable to alter the sensitivity of response 
of said instrument to light energy approaching 
the cell, and means actuated by movement of Said 
baffle means to effect relative movement of said 
scale plate and screening means to expose to 
view that range of graduations corresponding to 
the adjustment of said baffle means. 

11. A photoelectric exposure meter comprising 
a casing housing a photoelectric cell and a meas 
uring instrument, an instrument scale plate car 
rying two sets of graduations of different bright 
ness ranges, means supporting Said Scale plate 
for adjustment to present said sets of gradua 
tions alternatively into view, baffle means mov 
able to alter the sensitivity of response of said 
instrument to light energy of different bright 
ness values, and means actuated by the nove 
ment of said baffle means to displace Said scale 
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plate to expose to view that set of graduations 
corresponding to the adjustment of the baffle 
eans, w 

12. A photoelectric exposure meter comprising 
a casing, a photoelectric cell and a measuring 
instrument within Said Casing, said instrument 
having a pivoted pointer, a baffle system restrict 
ing the acceptance angle of the cell to a pre 
determined value, an auxiliary baffle adjustably 
mounted on said casing for movement into posi 
tion in front of said baffle system to reduce the 
light energy reaching said cell, a movable instru 
ment scale plate carrying two sets of symbols 
indicative of brightness values in different bright 
ness ranges, and means operable by said auxil 
iary baffle to displace said movable plate to ex 
pose to view for cooperation. With said pointer 
that set of symbols which is appropriate for the 
position of the baffle. 

13. A photoelectric exposure meter as claimed 
in claim 12, wherein said baffle comprises an 
apertured baffle plate pivoted upon said casing. 

14. A photoelectric exposure meter as claimed 
in claim 12, wherein said auxiliary baffle con 
prises a relatively thick plate having small diam 
eter openings therethrough for reducing the ac 
ceptance angle of the cell to a value substan 
tially less than the acceptance angle determined 
by said baffle system. 

15. In an exposure meter, a casing, a photocell 
and a measuring instrument within said casing, 
and baffle means for determining the acceptance 
angle of Said cell; Said baffle means comprising 
a light-transmitting member pivoted upon said 
casing, a plunger slidably mounted on said men 
ber and carrying a knob, a recess in said casing 
for receiving the end of said plunger in one posi 
tion of said member, and means for latching 
Said member in an alternative position of ad 
justment thereof, said latching means compris 
ing a plate on said casing for engaging said 
knob in an alternative position of adjustment of 
Said member. 

16. In an exposure meter, a casing housing a 
5 photoelectric cell and a measuring instrument, 
a main baffle system for restricting the accept 
ance angle of the cell to a predetermined value, 
an auxiliary baffle hinged upon said casing and 
angularly movable into operative position in front 
of said main baffle system to effect a multiplica 
tion of the measuring range of the measuring 
instrument, said auxiliary baffle comprising an 
apertured plate having openings of such width 
With respect to axial length that the acceptance 
angle of the cell is reduced when said auxiliary 
baffle is moved into operative position, and co 
operating means carried by said casing and auxil 
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iary baffle for latching said auxiliary baffle in 
operative or alternatively in inoperative position. 

17. In an exposure meter, a measuring instru 
ment including a pointer movable over an aper 
tured plate and also over a scale plate having 
two scales of different brightness values, means 
mounting the scale plate for sliding movement to 
display one or the other of said scales through 
the aperture of the first plate, a casing housing 
said measuring instrument, a photoelectric cell 
Within Said casing and connected to said meas 
uring instrument, a main baffle system restricting 
the acceptance angle of the cell to a predeter 
mined value, an auxiliary baffle hinged upon said 
casing and angularly movable into operative po 
sition in front of said main baffle system to effect 
a multiplication of the measuring range of the 
measuring instrument, cooperating means car 
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ried by said casing and auxiliary baffle for latch 
ing said auxiliary baffle in operative or alterna 
tively in inoperative position, and means actu 
ated by said auxiliary baffle to adjust said scale 
plate to display the low range scale when said 
auxiliary baffle is in inoperative position and the 
high range scale when said auxiliary baffle is in 
operative position. 

18. A double range photoelectric exposure me 
ter comprising a casing housing a photoelectric 
cell and a measuring instrument connected to 
said cell; said instrument including scale means 
having scales graduated in two ranges of bright 
ness values and a screening plate for concealing 
one scale of graduations, said scale means in 
cluding a scale plate carrying at least one of 
said scales, said casing having a Window opening 
for viewing said scale means, means supporting 
said scale plate and said screening plate in par 
allel relation for relative sliding movement to 
expose one or alternatively the other of said 
scales of graduation, the screening plate being 
located between said window opening and said 
scale plate, range-change means movable to con 
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dition the exposure meter for brightness meas 
urements in the desired measuring range, and 
means operable by said range-change means to 
produce relative sliding movement of said scale 
plate and said screening plate to conceal from 
view the graduated scale of the other measuring 
range. 

19. A double range photoelectric exposure me 
ter as recited in claim 18, wherein said screening 
plate is fixedly mounted within said casing, and 
said scale plate is supported for sliding move 
ment with respect to said screening plate. 

20. A double range photoelectric exposure me 
ter as recited in claim 18, wherein said casing is 
of relatively flat elongated rectangular form and 
said window opening is in a large flat Wall there 
of, said screening plate is a flat plate parallel 
to said flat wall, said scale plate has a grad 
uated range scale extending substantially trans 
versely of the major axis of said casing, and said 
scale plate and screening plate are Supported for 
relative sliding movement parallel to the major 
axis of said casing. 

ALEXANDERT, WILLIAMs. 


